Abstract. System models are subject to evolve during the development life cycle, along which an initial version goes through a series of evolutions, generally aimed at progressively reaching all the requested qualities (completeness, correctness etc.). Among the existing development methodologies the iterative and incremental one has been proved to be efficient for system development but lacks of support for an adequate verification process. When considering Algebraic Petri nets (APNs) for modeling and model checking for verification, all the proofs must be redone after each iteration which is impractical both in terms of time and space. In this work, we introduce an Algebraic Petri net slicing technique that optimizes the model checking of static or structurally evolving APN models. Furthermore, our approach is proposing a classification of evolutions dedicated to the improvement of model checking.
Introduction
In the field of information and communication technology systems (ICST), software evolution is of utmost importance. Existing systems continue to evolve as they are never complete. The complexity of the system grows with the evolution and needs better solutions for its management. There are several keywords which speak about the evolution such as change, adaptation, variation, modification, transformation etc. For the development of evolving systems, iterative refinements and incremental developments are adapted often due to rapid validation of the developed features at finer granularity [8, 11] . In general, the modelers provide a first model that satisfies a set of initial requirements. Then the model can undergo several iterations or refinements until all the requirements are satisfied correctly. In most cases it is desirable for the developer to be able to assess the quality of model as it evolves.
The problem with the iterative and incremental developments is that there is no guarantee that after each iteration of the model, it still satisfies the previous properties. A naive solution is to repeat verification after every iteration, which is very expensive in terms of time and space. A verification technique such as model checking is commonly used for the analysis of such system. The typical drawback of model checking is its limits with respect to the state space explosion problem: as system gets reasonably complex, completely enumerating their states demands increasing amount of resources.
In this work, we propose a solution to optimize the verification of evolving systems by re-using, adapting and refining state of the art techniques. Our proposal pursues two main goals. The first is to perform verification only on those parts that may affect the property the model is analyzed for. The second is to classify the evolutions to identify which evolutions require verification. We argue that for the class of evolutions that require verification, instead of verifying the whole system only a part that is concerned by the property would be sufficient. A slicing based solution has been proposed for a property specific verification in the context of Algebraic Petri nets (APNs) [9] . We extend the previous work to optimize the verification of structural evolutions to APNs. Fig.1 , gives an overview using Process Flowchart of the proposed approach for slicing based verification of structurally evolving APNs . At first, verification is performed on the sliced unfolded APN model by taking a property into an account. Secondly, we build the slices for evolved and non-evolved APN models without unfolding them. Instead of verifying the full evolved APN model, we explore if the evolution has an impact on the property satisfaction. We perform verification for only those evolutions that impacts the property satisfaction. It is important to note that only the sliced evolved APN would be used to perform the verification. The process can be iterated as per APN evolutions.
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The rest of the work is structured as follows: in the section 2, we give the formal definition of Algebraic Petri nets (APNs). The section 3 and 4, introduce all the steps of slicing based verification of structurally evolving APNs shown in the Fig.1 . Details about the underlying theory and techniques are given for each activity of the process. In the section 5, we discuss related work and a comparison with the existing approaches. In section 6, we draw the conclusions and discuss future work concerning to the proposed work.
